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Abstract 



PROBLEM TO BE SOLVED: To enhance a film endurance rate and a resist profile against deep ultraviolet 

rays, especially, ArF excimer laser beams and to eliminate image defects by using a specified resin, a i 

polyfunction^ enol ether compound, a low molecular-weight compound, a low molecular-weight carboxylic 3 

acid, an N-containing basic compound, and a surfactant. $ 

SOLUTION: This positive resist composition to be used comprises (A) a compound to be allowed to emit < 

an acid by irradiation with activated rays or radiation, (B) a polycycloolefin resin having alicyclic groups and i 

carboxylic groups on the main chain, (C) a compound having >=2 groups represented by the formula, (D) a 1 

cyclic aliphatic carboxylic acid having a molecular weight of <=1 ,000 or an organic carboxylic acid having a | 

naphthalene ring, (E) an N-containing basic compound, and (F) a fluorine-containing and/or silicone type S 

surfactant In the formula, each of R1 -R3 is an H atom or an alkyl group or the like and two groups of them % 

may combine with each other to form a cyclic structure having 3-8C or the like, and Z is a -O- or -S- group I 



or the like. 
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CH 2 =CH-OH^^OCH=CH 2 
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(d1) 



CH 2 =CH-O-CH 2 CH2-0^^O-CH 2 CH 2 -0-CH=CH 2 
CH 2 =CH-o{cH 2 Vo-CH=CH a <d3) 



CH 2 =CH-0 




CH 3 
C 



CH a 




OCH=CH 2 (d4) 



CH 3 

-c- 

CH 3 



CH 2 =CH-0 CH 2 CH 2 -0-<[^C 

(d5) 



QO CH 2 CH 2 -S-CH=CH 2 
(d6) 
OCH 2 CH 2 -SCH=CH 2 



CH 2 =CH 



00-CH=CH 2 
(-7) 
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CH 3 -C-(-CH20-CH a CHa-0-CH=CHa)3 (d8) 

COO-CH 2 CH 2 -S0 2 -CH=CH 2 

CX <d9) 
COO-CH 2 CH 2 -S0 2 -CH=CH 2 



<x 



,CH 2 0-CH 2 CH 2 -S-CH=CH 2 



CH 2 0-CH a CH 2 SCH=CH 2 



(d10) 



aCOO-CH a CH 2 -OCH=CH 2 
(d11) 
COO-CH 2 CH 2 -OCH=CH 2 



,COO-CH 2 CH 2 -0-CH=CH 2 
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COO-CH 2 CH 2 -OCH=CH 2 



CH 2 =CH-0-OC-<^)-COO-CH=CH 2 (d13) 



CH 2 =CH-OCH 2 
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CH 2 0-CH=CH 2 



CH z O-CH=CH 2 

30 [ft3 9] 
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CH 2 =CH-0-OC 

ch^ch-o-oc-chAch^- 000 - 0 "^" 4 (th5 > 

COO-CH=CH 2 

CH 2 -CH-OOC^. COO~CH=CH 2 
CH a rCH-OOC^CCX5-CH=CH 2 < d16 > 

\,COO- CH 2 CH 2 - O - CH =CH 2 

CH 2 =CH-0-CH 2 CH 2 -0-OC-Xj^ <d17) 

' COO-CH 2 CH 2 -0-CH=CH 2 

CH a =CH^O-CH 2 CH 2 - 0 0-CH a CH 2 -OCH=CH a 
CH 2 =CH^O CH a CH 2 -OH^VoCH 3 (d18) 
CH 2 =CH-0-CH 2 CH 2 -0 0-CHaCHa-0-CH=CH 2 

CH 2 -CH-0-CH 2 CH 2 -0-CONH-^CH 2 ^NHCOO-CH 2 CH a OCH=CH 2 

(d19) 




CH 2 - CH-O CH 2 CH 2 -O- CONH ^—"^ NHCOO - CH 2 CH 2 O CH= CH 2 

(d20) 

CH 3 

CH 2 =CH-0 CT 2 CH 2 -0'CONHH^^C-Q 

CH3 (d21) 

CH 2 =CH-OCH 2 CH 2 — OOC 



l^N-CH 2 CH 2 ~N^S 

|j COO - CH 2 CH 2 - O - CH=CH 2 

(d22) 



[0 0 9 2] 40 [fl:4 0] 



(30) 



«FM2 000-89462 



57 



58 



CH 2 =CH-0 




0-CH=CH a 



CH 2 =CH-0-CH 2 CH 2 -O 
CH 2 =CH-o 




(d23) 



0-CH 2 CH 2 -0-CH=CH 2 



(d24) 




«I25) 



0-CH=CH 2 



CH a =CH-0 CH 2 CH2-Q 




CH 2 =CH-o 




CH 2 =CH-SCH 2 CH 2 -0 




CH 2 =CH-0 CH 2 CH 2 -0 
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(d26) 

OCH 2 CH 2 -OCH=CH 2 

(d27) 
0-CH=CH 2 

(d28) 

OCH 2 CH 2 -S-CH=CH 2 

O CH 2 CH 2 -0 CH=CH 2 
(d29) 

UtA 1 ] 
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t^CH 2 0-CH 2 CH 2 -0-CH=CH 2 

i ^^CH 2 0-CH 2 CH 2 -OCH=CH 2 {d30) 

J^.COO-CHaCHa-SOj-CH^CHa 

> ^^^COO-CH 2 CH 2 S0 2 -CH=CH 2 < d31) 



^ CHaO-CH^CHa 
=CH 



/£^CH0-CH=T" ^ 



KCH 2 0-CH 2 CH 2 -0-CH=CH 2 
ZlC/'CHzO-CHjCHj-O-CH^Hi 

CH I= CH-oX^> OCH = C,fe <«4) 

X)]rVcH20-CH 2 CH 2 -0-CH=CH 2 
CH 2 ^CH-O-CHzCHz— OCH 2 -^^^ 

(d35) 

X)T^)-CH 2 0-CONH-CH=CH-CH3 
CH 3 CH=CH-NHCO-OCH 2 > ^ > ^ / 

(d36) 

[0 0 9 43 Kt4 21 
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CHa-CH-O CH 2 CH 2 ^OOC > f4 COOCHaCHa-O-CH^CHa 

CH 2 =CH-O CH 2 CH a -OOC- >!i ^C rtrt ^ ^ ^ 

COO-CHaCHa-OCH^CHa 





9-CH=CHa 

«*38) 

0-CH=CH a 
O— CHaCH2-0-CH=CH 2 

(d30) 

O-CHaCHa-O-CH^CHa 

CH 2 0-CH a CHa-0-CH=CH 2 

(d40) 

CHaO-CHaCHa-O-CH^CHa 
CH20-CONH-CH=CH-CH 3 

(d41) 

CH 2 0-CONH-CH=CH-CH 3 



(d37) 






COO— CH=CHo 
COO-CH 2 CH2-OCH=CH 2 J. 

ZJCy^COO-CH^CHa 
COO-CHaCHa-O-CH^CHa / _ % 

(d43) 

(d42) CH 2 0-CH=CHa 



CH^CH-0 CHaCHa-oOC 

[0 0 9 5] [3] (A) r&ft<Dit&m\^\^X 

*&w-?m^t>nz (a) f&froxt&tyv&zy-ytM&tk 40 

h^CW!llJ$nT^5»5llfl!)^ (4OO-2OOnm0 
tt*HKU &$?*Hf#U 4#«f£L<^ gliSL h«Sl, i 
1$, KrFi+'>7l/-f-jt) , ArFi+'>7l/- 



CH 2 -CH-OCH/ (d44) 

COO-CHaCHa-O-CH^CHa 
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